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IN THE CLAIMS 

1. (Currently Amended) A driving method for driving a liquid crystal display device 
with a cholesteric liquid crystal having a memory mode of operation, comprising: 

a first stage of applying a voltage so that an the alignment of the cholesteric liquid 
crystal is substantially in parallel to a voltage application direction; 

a second stage of applying a voltage to change the a state of the cholesteric liquid 
crystal to a homogeneous state or a homogeneous/planar-mixed state; and 

a third stage of applying a voltage to change the state of the cholesteric liquid crystal 
from the homogeneous state or the homogeneous/planar-mixed state to a focalconic state A 
wherein 

a period of the second stage is determined based on Th, which is a time spent until the 
cholesteric liquid crystal, in a homeotropic state by application of a voltage, indicates the 
lowest dielectric constant after the application of the voltage is stopped . 

2. (Currently Amended) A driving method for driving a liquid crystal display device 
with a cholesteric liquid crystal having a memory mode of operation, comprising: 

a first stage of applying a voltage so that the an alignment of the cholesteric liquid 
crystal is substantially in parallel to a voltage application direction; 

a second stage of applying a voltage to change the a state of the cholesteric liquid 
crystal to a homogeneous state or a homogeneous/planar-mixed state; and 

a third stage of applying a voltage to change the state of the cholesteric liquid crystal 
from the homogeneous state or the homogeneous/planar-mixed state to a focalconic/planar- 
mixed state , wherein a period of the second stage is determined based on th, which is a time 
spent until the cholesteric liquid crystal, in a homeotropic state by application of a voltage, 
indicates the lowest dielectric constant after the application of the voltage is stopped . 
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3. (Currently Amended) The driving method according to Claim 1, wherein 0.8 x r H 

< T2 < 8 x Th is satisfied^ wh e r e wherein T2 is a the period of the second stage and T h 4&-a 
tim e spent until th e chol e steric liquid crystal in a hom e otropic stat e by th e application of a 
voltage indicat e s th e low e st di e l e ctric constant aft e r th e application of the voltag e is stopp e d . 

4. (Previously Presented) The driving method according to Claim 3, wherein r H < r 2 

< 5 x Th is satisfied. 

5. (Original) The driving method according to Claim 1, wherein the voltage value 
applied in the second stage is 0 V. 

6. (Previously Presented) The driving method according to Claim 1, wherein a 
.voltage waveform applied in the first stage comprises a pulse-like voltage having a voltage 
amplitude of Vi, 

wherein a voltage waveform applied in the third stage comprises a pulse-like voltage 
having a voltage amplitude of V 3 , and 

wherein Vi is larger than V 3 and r 3 is smaller than T\ where t\ and r 3 are respectively 
voltage application times in the first and third stages. 

7. (Original) The driving method according to Claim 1, wherein when a a-line-at-a- 
time operation is carried out to apply a voltage waveform based on display data of each 
display pixel after the first stage to the third stage, and conditions of applying voltages are 
determined so as to write a planar state in an ON display and to write a focalconic state in an 
OFF state, a pulse width modulation system is used for a display having a gray scale. 
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8. (Currently Amended) A driving apparatus for driving a liquid crystal display 
device with a cholesteric liquid crystal having a memory mode of operation, comprising: 

a first period determining means for determining a period of a first stage; 
a second period determining means for determining a second period in succession to 
the first stage; 

a third period determining means for determining a third period in succession to the 
second stage; and 

a voltage application means, 

wherein a voltage is applied to the cholesteric liquid crystal so that its an alignment of 
the cholesteric liquid crystal is substantially in parallel to a voltage application direction in 
the first period produced by the first period determining means, 

wherein a voltage is applied to the cholesteric liquid crystal to change the a state of 
the liquid crystal to a homogeneous state or a homogenous/planar-mixed state in the second 
period produced by the second period determining means, and 

wherein a voltage is applied to the cholesteric liquid crystal to change the state from 
the homogeneous state or the homogenous/planar-mixed state to a focalconic state or a 
planar/focalconic-mixed state in the third period produced by the third period determining 
means , and 

wherein the second period is determined based on Th. which is a time spent until the 
cholesteric liquid crystal in a homeotropic state by application of a voltage, indicates the 
lowest dielectric constant after the application of the voltage is stopped . 

9. (Currently Amended) A driving method for driving a liquid crystal display device 
with a cholesteric liquid crystal having a memory mode of operation, comprising: 
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a first stage of applying a voltage so that the an alignment of the cholesteric liquid 
crystal is substantially in parallel to a voltage application direction before a voltage is applied 
to each pixel based on conditions of voltage corresponding to display data; 

a second stage of applying a voltage to change the a state of the cholesteric liquid 
crystal to a homogeneous state or a homogeneous/planar-mixed state; and 

a third stage of applying a voltage to accelerate the change of the cholesteric liquid 

crystal from the homogeneous state or the homogeneous/planar-mixed state to a focalconic 

\ 

state or a focalconic/planar-mixed state, 

wherein the second stage and the third stage are repeated after the first stage , and 
a period of the second stage is determined based on Th, which is a time spent until the 
cholesteric liquid crystal, in a homeotropic state by application of a voltage, indicates the 
lowest dielectric constant after the application of the voltage is stopped . 



10. (Original) The driving method according to Claim 9, wherein the voltage value 
applied in the second stage is 0 V. 



1 1 . (Currently Amended) The driving method according to Claim 10, wherein the 
number of times of repeating the second stage and the third stage is 2 to 10. 



12. (Previously Presented) The driving method according to Claim 9, wherein a 
voltage waveform applied in the first stage comprises a pulse-like voltage having a voltage 
amplitude of Vi, 

wherein a voltage waveform applied in the third stage comprises a pulse-like voltage 
having a voltage amplitude of V 3 , and 
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wherein Vi is larger than V3 and T3 is smaller than T\ where T\ and T3 are respectively 
voltage application times in the first and third stages. 



13. (Previously Presented) The driving method according to Claim 1, wherein a 
voltage waveform applied in the first stage comprises a pulse-like voltage having a voltage 
amplitude of Vi, 

wherein a voltage waveform applied in the third stage comprises a pulse-like voltage 
having a voltage amplitude of V 3 , and 

wherein Vi is equal to V3 and t 3 is smaller than T\ where T\ and ^^ are respectively 
voltage application times in the first and third stages. 

14. (Original) The driving method according to Claim 9, wherein when a a-line-at-a- 
time operation is carried out to apply a voltage waveform based on display data of each 
display pixel after the completion of the first stage to the third stage, and conditions of 
applying voltages are determined so as to write a planar state in an ON display and to write a 
focalconic state in an OFF state, a pulse width modulation system is used for a display having 
a gray scale. 



15. (Currently Amended) A driving apparatus for driving a liquid crystal display 
device with a cholesteric liquid crystal having a memory mode of operation, comprising: 

a first period determining means for determining a period of a first stage; 

a second period determining means for determining a second period in succession to 
the first stage; 

a third period determining means for determining a third period in succession to the 
second stage; 
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a voltage application means; and 

a frequency controlling means for operating repeatedly the second period determining 
means and the third period determining means after the operation of the first period 
determining means, 

wherein a voltage is applied to the cholesteric liquid crystal so that its an alignment of 
the cholesteric liquid crystal is substantially in parallel to a voltage application direction in 
the first period produced by the first period determining means, 

wherein a voltage is applied to the cholesteric liquid crystal to change the a state of 
the liquid crystal to a homogeneous state or a homogenous/planar-mixed state in the second 
period produced by the second period determining means, 

wherein a voltage is applied to the cholesteric liquid crystal to accelerate a change of 
the state from the homogeneous state or the homogenous/planar-mixed state to a focalconic 
^-state or an intermediate state between planar and focalconic states in the third period 
produced by the third period determining means , and 

wherein the second period is determined based on Th, which is a time spent until the 
cholesteric liquid crystal, in a homeotropic state by application of a voltage, indicates the 
lowest dielectric constant after the application of the voltaee is stopped . 

16. (Currently Amended) A driving method for driving a liquid crystal display 
device with a cholesteric liquid crystal having a memory mode of operation, comprising: 
initializing a display state by applying a predetermined voltage to each pixel; and 
applying a voltage to each pixel based on conditions of voltage corresponding to 
display data, 

wherein when a temperature of the cholesteric liquid crystal is lower than a 
predetermined temperature, a voltage application time is extended from a voltage application 
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time corresponding to the predetermined temperature, and when the temperature of the 
cholesteric liquid crystal is higher than the predetermined temperature, a voltage application 
time is shortened from the voltage application time corresponding to the predetermined 
temperature , and 

in driving according to a passive addressing system, when a period for initializing is 
represented by T i _ and a period for applying a voltage to each pixel based on conditions of 
voltage corresponding to display data is represented by T?, lengths of T L and T? are extended 
from lengths of Tl and T2 determined with respect to the predetermined temperature, when 
the temperature of the cholesteric liquid crystal is lower than the predetermined temperature. . 



period Ti for initializing includes a first stage of applying a voltage so that the alignment of 
the cholesteric liquid crystal is substantially in parallel to a voltage application direction, a 
second stage of applying a voltage to change the state of the cholesteric liquid crystal to a 
homogeneous state or a homogeneous/planar-mixed state, and a third stage of applying a 
voltage to change the state of the cholesteric liquid crystal from the homogeneous state or the 
homogeneous/planar- mixed state to a focalconic state or a focalconic/planar-mixed state, and 

wherein when periods of the first stage, the second stage and the third stage are 
respectively represented by Ti 0 , Tn and T J2 , and when the temperature of the cholesteric 
liquid crystal is lower than a predetermined temperature, the lengths of Ti 0 , Tn and Ti 2 are 
extended from the lengths of Ti 0 , Tn and Ti 2 determined with respect to the predetermined 
temperature. 




(Cancelled) 




(Currently Amended) The driving method according to Claim H 16, wherein the 
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jf W (Original) The driving method according to Claim^fwherein when Ti 0 , Ti i, T u 

and T 2 at a predetermined temperature are represented by Ti 0r ; Tn r , Ti 2r and T 2r , and when 

the temperature of CL-LC is lower than the predetermined temperature, Tio, Tn, T i2 and T 2 

are made respectively to be nixTior, n 2 xTn r , m><Ti 2r and m><T 2r where n 2 >ni and n2>m. 




). (Currently Amended) The driving method according to Claim 16, wherein when 
the predetermined temperature is 25°C, a period for applying a voltage to each pixel based on 
conditions of voltage corresponding to display data at an optional a temperature t p is T 2 (t p ) 
and K A is a constant relying on 5 to 50 liquid crystal materials, th e r e lation of the following 
formula is satisfied: 

T 2 (t p ) = T 2 (25) x 2*((25-t p )/K A ). 




(Previously Presented) The driving method according to Claim 16, wherein when 
the predetermined temperature is 25°C, and K B is a constant relying on 5 to 50 liquid crystal 
aterials, the magnification n(t p ) relating to Tio, T u , Ti 2 and T 2 at an optional temperature t p 
satisfies the relation of the following formula ( A indicates an index): 
n(t p ) = n(25)x2 A ((25-t p )/K B ). 




I. (Currently Amended) A driving method for driving a liquid crystal display 
device with a cholesteric liquid crystal having a memory mode of operation, comprising: 

a first stage of applying a voltage so that the alignment of the cholesteric liquid crystal 
is substantially in parallel to a voltage application direction; and 

a second stage of applying a voltage to change the state of the cholesteric liquid 
crystal to a homogenous state or a planar state A 
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wherein a period of the second stage is determined based on th, which is a time spent 

until the cholesteric liquid crystal, in a homeotropic state by application of a voltage. 

indicates the lowest dielectric constant after the application of the voltage is stopped . 



^ ^(Original) The driving method according to Claim^f, wherein the voltage value 
applied in the second stage is 0 V 




(Original) The driving method according to Clairn^S, wherein the period of the 
secorfd stage is 0.3 - 100 ms. 




25. (Currently Amended) A driving apparatus for driving a liquid crystal display 
device with a cholesteric liquid crystal having a memory mode of operation, comprising: 
a first period determining circuit for determining a period of a first stage; 
a second period determining circuit for determining a second period in succession to 
the first stage; and 

a voltage application circuit for applying a voltage to the cholesteric liquid crystal so 
that its alignment is substantially in parallel to a voltage application direction in the first 
period produced by the first period determining circuit, and applying a voltage to the 
cholesteric liquid crystal to change the state of the liquid crystal to a homogeneous state or a 
planar state in the second period produced by the second period determining circuity 

wherein the second period is determined based on th, which is a time spent until the 
cholesteric liquid crystal in a homeotropic state by application of a voltage, indicates the 
lowest dielectric constant after the application of the voltage is stopped . 



26. (Previously Presented) The driving apparatus according to Clainv^C wherein: 



10 



Application No. 09/822,34© 




Reply to Office Action of October 4, 2003 

the liquid crystal display device is provided with row electrodes and column 
electrodes; 

a passive addressing type driving is conducted; 

the voltage application circuit comprises a row driver for driving the row electrodes 
and a column driver for driving the column electrodes; and 

a controlling circuit is provided for instructing the row driver to apply a voltage of a 
non-display state to all the row electrodes and for instructing the column driver to apply a 
voltage of an ON display to all the column electrodes in the first period. 



device with a cholesteric liquid crystal having a memory mode of operation, wherein when a 
time spent until the cholesteric liquid crystal in a homeotropic state by the application of a 
voltage indicates the lowest dielectric constant after the application of the voltage is stopped A 
is represented by 7 H , a voltage is applied to the cholesteric liquid crystal so that the alignment 
of the liquid crystal is substantially in parallel to a voltage application direction, the state of 
the cholesteric liquid crystal is changed by applying a voltage pulse of low e r than for a period 
of time based on r H , and a voltage pulse is applied to effect a display. 




(Currently Amended) A driving method for driving a liquid crystal display 
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